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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 5-6, 8, 11-12, 14-17, 20-22, 25, 28 are rejected under 35 U.S.C. 102(b) 
as being clearly anticipated by Killat (US Patent No. 4,442,550). 

Regarding claim 1 , Killat teaches a method for performing time-domain 
equalization, the method comprising: receiving an optical signal (fig. 1, 20) comprising a 
light pulse having an impulse response impairment (an impulse response is a physical 
property of a light pulse and impairments exist throughout typical systems); optically 
splitting the optical signal into a plurality of beams (fig. 1, 22); optically delaying at least 
one of the plurality of beams (fig. 1- the beams are optically delayed); detecting the 
plurality of beams to generate respective electrical signal components (fig. 1 , 24 & 26); 
and combining the respective electrical signal components to generate an electrical 
output signal (fig. 1 , 28) representing the light pulse after correction of the impulse 
response impairment (by performing the steps above as taught by Killat, time domain 
equalization is achieved and the method is capable of correcting the impulse response 
impairment of the received light pulse). 
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Regarding claim 5, Killat teaches the method of claim 1 , wherein optically 
splitting the optical signal includes: providing a beamsplitter; and performing the splitting 
using the beamsplitter (fig. 1, 22). 

Regarding claim 6, Killat teaches the method of claim 1 , wherein optically 
splitting the optical signal includes: providing a diffractive optical element; and 
performing the splitting using the diffractive optical element (fig. 3, 42 - the grating 
produces diffracted orders, col. 5, line 1). 

Regarding claim 8, Killat teaches the method of claim 1, wherein: optically 
delaying at least one of the plurality of beams comprises providing a first delay that is 
operative in part, to provide optical equalization of the light pulse (fig. 1, the beams are 
optically delayed and partly provides for equalization of the light pulse). 

Regarding claim 1 1 , Killat teaches the method of claim 1 , wherein, in optically 
delaying at least one of the beams, each of the beams is delayed relative to every other 
of the beams (col. 3, lines 10-11). 

Regarding claim 12, Killat teaches the method of claim 1, wherein, in combining 
the plurality of electrical signal components, at least one of the electrical signal 
components is summed negatively (col. 4, lines 19-23 & lines 53-55: Si(t) is summed 
negatively to S 2 (t) ). 

Regarding claims 14 and 21, the beams entering detector 24 of figure 1 can be 
considered the first sub-beams and the beams entering detector 26 of figure 1 can be 
considered the second sub-beams. With this consideration in mind, Killat detects the 
first sub-beams with detector 24 to generate respective first electrical signal sub- 
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components, Si(t) and detects the second sub-beams to generate respective second 
electrical signal sub-components, S 2 (t). Combining Si(t) and S 2 (t) with amplifier 28 will 
generate the electrical output signal. 

Regarding claims 15 and 22 and applying the considerations above, by summing 
the first electrical signal sub-components and summing the second electrical signal sub- 
components and subtracting these sums, an electrical output signal can be generated. 
See column 4, lines 19-32 for Killat's explanation of this method. 

Regarding claim 16 and applying the considerations above, an electrical output 
signal can be generated by subtracting each of the first electrical signal sub- 
components (the beams entering detector 24) from a corresponding one of the second 
electrical signal sub-components (the beams entering detector 26) to generate a 
respective one of the electrical signal components and summing these electrical signal 
components. 

Regarding claim 17, Killat teaches the method of claim 14, further comprising: 
providing a splitter and performing the splitting and the dividing using the splitter (fig. 1, 
22). 

Regarding claim 20, Killat teaches a system for performing time-domain 
equalization, the system comprising: means for receiving an optical signal (fig. 1, 20) 
comprising a light pulse having an impulse response impairment (an impulse response 
is a physical property of a light pulse and impairments exist throughout typical systems); 
means for optically splitting the optical signal into a plurality of beams (fig. 1 , 22); means 
for optically delaying at least one of the plurality of beams (fig. 1 , the beams are 
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optically delayed); means for detecting the plurality of the beams to generate respective 
electrical signal components (fig. 1, 24 & 26); and means for combining the respective 
electrical signal components to generate an electrical output signal (fig. 1, 28) 
representing the light pulse after correction of the impulse response impairment (by 
performing the steps above as taught by Killat, time domain equalization is achieved 
and the method is capable of correcting the impulse response impairment of the 
received light pulse). 

Regarding claim 25, Killat teaches a system for performing time-domain 
equalization, the system comprising: a beamsplitter adapted to split an optical signal 
comprising a light pulse having an impulse response impairment (an impulse response 
is a physical property of a light pulse and impairments exist throughout typical systems), 
optically into beams (fig. 1, 22); a delay component optically communicating with the 
beamsplitter (col. 3, lines 6-11: the delay lines have different lengths and communicate 
with the beamsplitter 22), the delay component being configured to receive at least one 
of the beams and delay the at least one of the beams optically (col. 3, lines 6-1 1 ); an 
array of photodetectors arranged to receive the beams comprising at least one of the 
beams (fig. 1, 24 & 26), the array of photodetectors being adapted to generate 
respective electrical signal components (fig. 1 , 24 & 26); and an amplifier arranged to 
receive the electrical signal components, the amplifier being adapted to generate an 
electrical output signal (fig. 1 , 28) representing the light pulse after correction of the 
impulse response impairment (by performing the steps above as taught by Killat, time 
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domain equalization is achieved and the method is capable of correcting the impulse 
response impairment of the received light pulse). 

Regarding claim 28, Killat teaches the method of claim 1 , wherein: optically 
delaying at least one other of the plurality of beams, the delaying comprising providing a 
second delay that is operative together with the first delay to provide optical equalization 
of the light pulse (fig. 1, the beams are delayed and are operative together to provide for 
equalization of the light pulse through optical delay). 

3. Claims 1,2-4, 8, 11, 14, 18, 20, 23-24 are rejected under 35 U.S.C. 102(b) as 
being clearly anticipated by Lewis (US Patent No. 5,555,119). 

Regarding claim 1, Lewis teaches a method for performing time-domain 
equalization, the method comprising: receiving an optical signal (fig. 1, and col. 8, lines 
26-27) comprising a light pulse having an impulse response impairment (an impulse 
response is a physical property of a light pulse and impairments exist throughout typical 
systems); optically splitting the optical signal into a plurality of beams (col. 8, lines 26- 
27); optically delaying at least one of the plurality of beams (fig. 1, 18a-18e, and col. 8, 
lines 28-29); detecting a plurality of the beams to generate respective electrical signal 
components (fig. 1, 20a-20e, and col. 8, lines 50-51); and combining the respective 
electrical signal components to generate an electrical output signal (fig. 1, 21) 
representing the light pulse after correction of the impulse response impairment (by 
performing the steps above as taught by Lewis, time domain equalization is achieved 
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and the method is capable of correcting the impulse response impairment of the 
received light pulse). 

Regarding claim 2, Lewis teaches the method of claim 1 , further comprising: 
optically scaling at least one of the beams (col. 8, lines 29-30, and fig. 10a, 119). 

Regarding claim 3, Lewis teaches the method of claim 2, wherein, in detecting 
the plurality of the beams, at least one of the beams detected has not been subjected to 
at least one of (a) the delaying, and (b) the scaling (fig. 1, 18a). 

Regarding claim 4, Lewis teaches the method of claim 1 , further comprising: 
electrically scaling at least one of the electrical signal components (fig. 1, 22a-22e). 

Regarding claim 8, Lewis teaches the method of claim 1, wherein: optically 
delaying at least one of the plurality of.beams comprises providing a first delay that is 
operative in part, to provide optical equalization of the light pulse (fig. 1, 18a-18e, and 
col. 8, lines 28-29; the beams are optically delayed and partly provides for equalization 
of the light pulse). 

Regarding claim 11, Lewis teaches the method of claim 1, wherein, in optically 
delaying at least one of the beams, each of the beams is delayed relative to every other 
of the beams (fig. 1, 18a-18e, and col. 8, lines 28-29: each beam has different lengths 
and therefore is delayed relative to each other). 

Regarding claim 14, the beam is split into a plurality of beams, and line 18a of 
figure 1 can be considered as the first sub-beam, line 18b can be considered as the 
second sub-beam. Applying this consideration to the rest of the claim, Lewis discloses 
that the detecting the plurality of beams includes detecting the first sub-beams (18a) to 
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generate respective first electrical signal sub-components and detecting the second 
sub-beams (18b) to generate respective second electrical signal sub-components (the 
detectors are 20a-20e); and wherein combining the plurality of electrical signal 
components includes summing the first and second electrical signal sub-components to 
generate the electrical output signal (fig. 1, 21: the combiner sums the first and second 
electrical sub-components). 

Regarding claim 18, Lewis discloses the method of claim 14, wherein optically 
scaling at least one of the beams includes attenuating at least one of the first sub-beam 
and the second sub-beam of the at least one of the beams to set the intensity ratio. 
Since Lewis discloses that the beam can be sent through an amplifier, the sub-beams 
are all attenuated (col. 8, lines 29-31). 

Regarding claim 20, Lewis teaches a system for performing time-domain 
equalization, the system comprising: means for receiving an optical signal (fig. 1, and 
col. 8, lines 26-27) comprising a light pulse having an impulse response impairment (an 
impulse response is a physical property of a light pulse and impairments exist 
throughout typical systems); means for optically splitting the optical signal into a plurality 
of beams (col. 8, lines 26-27); means for optically delaying at least one of the plurality of 
beams (fig. 1, 18a-18e, and col. 8, lines 28-29); means for detecting the plurality of 
beams to generate respective electrical signal components (fig. 1 , 20a-20e, and col. 8, 
lines 50-51); and means for combining the respective electrical signal components to 
generate an electrical output signal (fig. 1, 28) representing the light pulse after 
correction of the impulse response impairment (by performing the steps above as taught 
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by Lewis, time domain equalization is achieved and the method is capable of correcting 
the impulse response impairment of the received light pulse). 

Regarding claim 23, Lewis teaches the system of claim 20, further comprising: 
means for optically scaling at least one of the beams (fig. 1 0a, 119). 

Regarding claim 24, Lewis teaches the system of claim 20, further comprising: 
means for electrically scaling at least one of the beams (fig. 1 , 22a-22e). 

4. Claims 1, 2, 5, 8, and 13 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Wickham et al. (US Patent No. 6,708,003). 

Regarding claim 1, Wickham teaches a method for performing time-domain 
equalization, the method comprising: receiving an optical signal comprising a light pulse 
having an impulse response impairment (an impulse response is a physical property of 
a light pulse and impairments exist throughout typical systems); optically splitting the 
optical signal into a plurality of beams (fig. 1, 14, col. 3, line 66); optically delaying at 
least one of the plurality of beams (fig. 1, 28, and col. 4, lines 15-16); detecting the 
plurality of the beams to generate respective electrical signal components (fig. 1,18, 
and col. 4, lines 24-25: Wickham discloses that the optical detector may be a detector 
array for detecting a plurality of beams); and combining the respective electrical signal 
components to generate an electrical output signal (fig. 1,18: generates the electrical 
output signal) representing the light pulse after correction of the impulse response 
impairment (by performing the steps above as taught by Wickham, time domain 
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equalization is achieved and the method is capable of correcting the impulse response 
impairment of the received light pulse). 

Regarding claim 2, Wickham teaches optically scaling at least one of the beams 
(fig. 4, 23, col. 7, lines 23-25) 

Regarding claim 5, Wickham teaches wherein optically splitting the optical signal 
includes: providing a beamsplitter; and performing the splitting using the beamsplitter 
(fig. 1, 14, col. 3, line 66: an optical splitter is interpreted as a beamsplitter). 

Regarding claim 8, Wickham teaches in optically delaying at least one of the 
beams, the at least one of the beams is delayed relative to at least one other of the 
beams (col. 4, lines 16-18: Wickham discloses that each of the beams has its own 
modulator for delaying each beam); and optically delaying at least one of the beams 
includes: providing a first optical path and a second optical path; directing the at least 
one of the beams via the first optical path; and directing the at least one other of the 
beams via the second optical path (fig. 1 -after being split at 14, the delayed beams are 
provided several optical paths and directed via those paths). 

Regarding claim 13, Wickham teaches in scaling at least one of the beams, the 
at least one of the beams is optically attenuated relative to at least one other of the 
beams (col. 7, lines 10-13: Wickham discloses that each beam has its own amplitude 
modulator for scaling the corresponding delayed beam). 



Claim Rejections - 35 USC § 103 
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5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lewis in 
view of Killat. 

Regarding claim 7, Lewis differs in the claimed invention in that Lewis does not 
disclose a diffractive optical element to perform the splitting and scaling. Killat, from the 
same field of endeavor, teaches a diffractive optical element to perform the splitting and 
scaling (col. 4 line 68 to col. 5, line 2). It would have been obvious to one of ordinary 
skill in the art at the time of the invention to incorporate the diffractive optical element of 
Killat into the system as indicated by Lewis to split the beam into diffracted orders (col. 
5, lines 1-2). This is based on a recognition that the claimed difference exists not as a 
result of an attempt by the applicant to solve a problem but merely amounts to selection 
of expedients known to the artisan of ordinary skill as design choices. 

7. Claims 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Lewis. 

Regarding claim 25, Lewis teaches a system for performing time-domain 
equalization of an information signal represented by an optical signal, said system 
comprising: a delay component (fig. 1, 18a-18e), the delay component being configured 
to receive at least one of the beams and delay the at least one of the beams optically; 
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an array of photodetectors arranged to receive the at least one of the beams, the array 
of photodetectors being adapted to generate respective electrical signal components 
corresponding to the at least one of the beams (fig. 1, 20a-20e); and an amplifier 
arranged to receive the electrical signal components, the amplifier being adapted to 
generate an electrical output signal representing the information signal (fig. 1, 22a-22e 
and 21). Although Lewis does not expressly disclose that the splitting is done by a 
beamsplitter, Lewis does disclose that the beam is split into fiber lines. Therefore, if it is 
not inherent, it is obvious to one of ordinary skill in the art at the time of invention that 
there must be a beamsplitter in the system of Lewis. 

Regarding claim 26, Lewis discloses an attentuator optically communicating with 
the delay component and the array of photodetectors, the attenuator being configured to 
scale at least one of the beams and provide the at least one of the beams to the array of 
photodetectors after scaling (col. 8, lines 29-30). 

Regarding claim 27, Lewis discloses an attentuator electrically communicating 
with the array of photodetectors and the amplifier, the attenuator being configured to 
scale at least one of the electrical signal components and provide the at least one of the 
electrical signal components to the amplifier after scaling (fig. 1, 22a-22e). 

8. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Killat in 
view of Ogura (US Patent No. 5,375,004). 

Killat discloses all the limitations of claim 19 as discussed above except for that 
limitation of a polarization-dispersive device. Ogura, from the same field of endeavor, 
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teaches a polarization-dispersive device (fig. 1, 2, and col. 3, lines 22-23); passing each 
of the plurality of beams through the polarization-dispersive device to separate the 
beams into the respective first sub-beam and second sub-beam; and rotating a 
polarization direction of at least one of the plurality of the beams to set the intensity ratio 
of the respective first sub-beam and second sub-beam (col. 3, lines 31-37). One of 
ordinary skill in the art would have been motivated to incorporate a polarized beam 
splitter as indicated by Ogura in the system of Killat because the use of the polarized 
beam splitter as a light dividing device results in an advantage that the utilization rate of 
light is high and there is a minimization in light loss. Therefore it would have been 
obvious to one of ordinary skill in the art at the time of invention to incorporate a 
polarized beam splitter in the system. 

Response to Arguments 

9. Applicant's arguments filed 12/23/2004 have been fully considered but they are 
not persuasive. 

Regarding claim 7, Applicant states that the claimed invention is directed towards 
a method for performing time-domain equalization, while Lewis discloses a process for 
digital sampling of individual pulses. However, both Applicant and Lewis claim the 
same method and therefore both are capable of the same results. Also, Applicant 
argues that there is no suggestion or motivation to modify Lewis or to combine Lewis 
with Killat. However, both Lewis and Killat teach a method of receiving an optical signal 
comprising a light pulse having an impulse response impairment; optically splitting the 
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optical signal into a plurality of beams; optically delaying at least one of the plurality of 
beams; detecting the plurality of beams to generate respective electrical signal 
components; and combining the respective electrical signal components to generate an 
electrical output signal representing the light pulse after correction of the impulse 
response impairment. Splitting and scaling a beam using a diffractive optical element is 
well known in the art (col. 4, line 68 to col. 5, line 2 of Killat), and since both references 
teach the same steps, it would have been obvious to one of ordinary skill in the art at 
the time of invention to incorporate the DOE of Killat in the system of Lewis. 

Regarding claim 19, Applicant argues that the Office action does not point out 
where in Killat can be found a suggestion or motivation for carrying out time-domain 
equalization of an optical signal. However, although Killat does not explicitly disclose 
that the method is for carrying out time-domain equalization, Killat teaches the same 
steps as the Applicant, as recited in claim 1, and discloses the same system as recited 
in claims 20 and 25. Therefore, since the steps, the means, and the system of Killat are 
the same as the claimed invention, it follows that the system of Killat is capable of 
carrying out time-domain equalization as well. 

Regarding claim 25, Applicant argues that the Office action does not point out 
where in Lewis can be found a suggestion or motivation for carrying out time-domain 
equalization of an optical signal. However, although Lewis does not explicitly disclose 
that the method is for carrying out time-domain equalization, Lewis teaches the same 
steps as the Applicant, as recited in claim 1 , and discloses the same system as recited 
in claims 20 and 25. Therefore, since the steps, the means, and the system of Lewis 



Application/Control Number: 10/007,531 Page 15 

Art Unit: 2633 

are the same as the claimed invention, it follows that the system of Lewis is capable of 
carrying out time-domain equalization as well. 

Conclusion 

1 1 . THIS ACTION IS MADE FINAL. Applicant is reminded of.the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to David Lee whose telephone number is (571) 272-2220. 
The examiner can normally be reached on Monday - Friday, 9:00 am - 5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on (571) 272-3022. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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